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Study Title : OECD Acute Inhalation Toxicity Evaluation 

Test Article: Go539.04 

This report has been revitved by the Inttrnat ioaal, &csearch and 

DevelopPeat Corporation Qua1 it p Assurance Departmeut in accordance 

vith the United States Food and Drug Administration Good Laboratory 

Practice Regulation0 of Juuc 20, 1979 and as modified by the final 

rule effective October 5, 1987. 
. 

An inspection of the protocol for thi.8 study vas conducted on 

Hap 8, 1989. A raudooly sampled phase of the conduct of the 

study v8s inspected 00 Uay 19, 1989. Findings resultiag from 

inspections, from a data at&It, md from a review of the report were 

reported to management and the Study Director m November 5, 1989. 

Approved 8 y : 
Director, Qua1 ity A88urantt 
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11. SYNOPSIS 

Three groups of Sprague-Davley derived albino rats (5 males and j 

females in each group) were exposed for 4 hours to a dust aerosol 

atmosphere of the GO539.04 test material at actual concentrations of 

4.4, 4.9 or 2.0 mg/L. The equivalent aerodynamic diameters of the 

test material aerosols ware 10 microns fur the 4.4 a&L exposure, 4.4 

microns for the 4.9 u&L exposure and 4.2 microns for the 2.0 mg/L 

exposure. One male and three femles from the 4.9 m&L group died 

either during the exposure or within 24 hours post-exposure. A hi@ 

incidence of labored breathing and gasping vas noted in the two 

groups exposed to the smal’ler particle size. Body veight gain was 

depressed except for fenmles exporcd to 2.0 mg/L. Hacroscopic abnor- 

malities observed at necropsy, vhitc auterial in the rrachea, gas 

filled intertines, red mottled Lungs and dark kidneys I were only 

observed in those animals which died cm study. No exposure related 

abnormalities vere noted in thore animals surviving 14 days. The 

LC50 vas estimated co be equal-to-or-greater-than 4.9 ,mg/L. 

19 l-1456 
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111. OBJECTIVE 

The objective of this study vas to evaluate the acute toxicity 

of the experimental compound when administered via the, inhalation 

route according to guidelines of the Organization of Economic 

Coordination and Development isaued June, 1981. 

19 l-1456 
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IV. TEST HATERIAL 

The test material was received from The Procter and Gamble 

Company, Cincinnati, Ohio. 
-----------------_-------------------------”---------------------- 
Date received: 4-27-89 

Amount received : 2067.8 g in tvo containers one of 
vhich was broken when received. 

Label identification: GO539.04 
BY0 876 

LRDC number assigned : 10020 

Date received : 5-19-89 

Amouat received : 2035.08 g 

Label identification: Go539.04 
BY0 874 

IRDC number assigned : 1002OB 

191-1456 
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V. EXPERIMENTAL DESIGN 

Three groups of 5 male and 5 female rats each were used far this 

study. Each group was exposed for !, hours to a dust aerosol 

atmosphere of the test material. One group was exposed co the test 

material as received. Since the particle size was outside the 

respirable range, two additional expoaures were conducted with air- 

micronized test material. 

The animals were observed for 

after the exposure and then daily 

observat ion period. Body weight 8 

phamcotoxic signs ixanediately 

during a 14dap poet-exposure 

were recorded junt before exposure 
and on days 7 and 14 port-exporure . At the end of the post -exposure 

obeervat ioa period, the animals were sacrificed and subjected to 

gross necropey in which major organs in the abdominal and thoracic 

cavit ies were observed for macrorcopic ebaormal it ies . 

The following table rwmarirea the experimental design: 

Group 
Number Derired Exposure Gondit ion8 

Number of Animals 
Males Femalea 

I 5 mg/L neat material 5 5 
LX 5 q/L microuited material 5 5 

XII 2.5 mg/L microaited material 5 5 

This study was initiated on .*Ly 5, 1989 with the erposure of 

Group I and terminated ou July 24, 1989 ult h the necropey of Group 

III. 

19 l-1156 
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VI. MATERIAL AND METHODS 

A. ANIMLS 

Sprague-Dawley derived (Charles River CD01 albino rats were 

received from the Charles River Laboratories (Portage, Michigan). 

Animals were individually caged in suspended wire-mesh cages 

throughout the study. All animals were quarantiaed for at least 7 

days. Each rat was individually identified with a nwabered Nonelm 

metaL ear tag. During the quarantine and pent-exposure periods, the 
rats were housed in rooms where temperature, relative humidity and 
photoperiod (12 hours light/l2 hours dark) were controlled, in 

accordance vith standards outlined in the “Guide for the Care and 

Use of Laboratory Animals” (DHZW No. (N.I.H.) 85-23, 1985). Purina 

Certified Pelleted Rodent Cho* 15002 and tap vater were available 

ad libitum, - except during etual exposures. 

The age at time of exposure, purchase order uuruber, wd date of 
receipt for the animals are tabulated belov: 

Croup 
Number 

I 

11 

III 

Sex 

Hale 
Female 

Hale 
Female 
Male 
Female 

Age at Time of Pure haae Date 
Exporure (dayr) Order, No. Received 

46 1551 4-24-09 
46 1551 4-24-89 

55 l&b3 6- 16-89 
55 1843 6- 16-89 

5S 1852 6-27-69 
55 1852 6-27-89 

8. TEST MATERIAL ADxfNISTiuIION 
1. Animal Esporure 

Animals wme exposed in either a 16i) L staialeas steel and 

glass chamber (Croup I) or a 54 L all glass chamber (Groups II and 

191-1456 
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III). The supply air for chamber ventilation was dry, filtered air 

from the in-house compressed air system, or from tanks of compressed 

breathing air. The chamber exhaust was discharged into a fume hood. 

Chamber temperature , relative humidity and air flow rate were 

recorded at intervals of approximately one-half hour during the 

exposure. The results of the measurements are presented below: 
************************“******************************“************ 

Group 
Number 

Chamber Air Temperrt ure Belat ive 
Flov Rate (L/mia> ('C) kumidity (X) 

Mean S.D. Neal S.D. Mean S.D. 

I 110 0.0 22 0.5 42 2.5 
11 98 0.0 21 2.4 

III 98 0.0 21 0.0 

Humidity measurement8 for Groups XX and III could not be obtained 

since the high test material coaceatrations obscured the humidity 

gauge. 

2. Generation of Exposure kmosphtres 
Figure 1 prcscatr a schematic diagram of a typical geaera- 

tion and exposure ryrtam wed for Group I. The system operated as 

follovs: test material was dispensed at a known and constant rate 

by the auger dust feed to an aspirator-dirpersioa device. The dust, 
entraiued in a high velocity air ttretm, coovtrgea vith a couutct- 

curreut air flov at the device outlet, uhert deagglometat ion and 

dispcrsioa into the chamber occurred. -rating parameters for this 

generation system were as follovr: 

Group Auger Auger Chunttr-Currtnt Total Chamber 
Number Diameter tCM) Speed (iUV4) Air Flov (L/min) Air Flow (L/min) 

I 1.3 19 15 110 

191-1456 
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Figure 2 presents a schematic diagram of a typical 
generation and exposure system used for Groups 11 and TIT. The 

system operated as follovs: Test material was dispensed at a known 

and constant rate by an auger dust feed to an air-micronizer (Fluid 

Energy, ,Xodel 00). Dust vas dravn into the micronizer by an 

aspirator, recirculated in the grinding chamber where particle-to- 

particle impact reduced the size of the dust until the size vas 

small enough to follov the air flow out of the microai+%er. The 

resulting aerosol vas piped to the exposure chamber. Operating 
parameters for this generation system vere an follows: 
---------------c----u--------- -L--- -w-m -we-- -- 

Auger Aspirator Grinding 
Group Auger Speed Pressure Pressure Dilution 
Number Diameter (CM) (RPM) (prig> (psig) Air Flov (L/min) 

11 1.3 10-27 36 90 
III 1.3 1-6 36 90 

----------- -s-w me-- ---------.,---w---- 

3. Anatyais of Expowre Atmorpherea 
8. Nominal Exposure Concent rat ion 

Exposure coacentrationr were determined on a nominal 

basis by dividing the weight of test material used during the expo- 

sure by the total volume of air th8t flowed through the exposure 

chamber during the exposure. 

b. Actual Exporure Coacentrat iona 

Exporurc concentrations vere determined using st8nd8td 

gravimetric octhodr. Saqles of the aerosol attmsphere were 

collected on 25 m glass-fiber filters, held in open face filter 

holders. Samples were dravn through the filter8 at a flov ate of 

2.6 or 2.9 L/nin for 3 minutes. Each filter was weighed prior to 
and again after ample collection. The concentration was calculated 

as the difference in filter veight divided by the total sample 

votume. 

19 l-1456 
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c. Aerosol Part ic le Size 
Particle size distribution of the test material aerosol 

was determined with an Andersen” &stage cascade impactor. The 

chamber atmosphere was sampled at a rate of 28.3 L/mia for a 

suitable duration, and the amount of aerosol collected ou each stage 

was determined gravimettically. The cumulative weight. percent of 

particles with aerodynamic diazaetcra smaller than the stage cut-off 

values vere derived and pLotted by computer. The Equivalent 

Aerodynamic Dirrmeter (EAD) and Gcmtric St8ndard Deviation (GSD) 

were calculated by a method similar to that described by habe 

(Environ. Sci. Technol. 2:1162-1167, 1978). 

C. GENERAL OBSERVATIONS 

1. Appearance, Behavior and Mortality 
Animal8 were observed for phamacotoxic signs iamediately 

after the exposure. The animals were ob8crved cvice daily during 

the 14-day polrt-expoaurt period, once for pharmacotoxic signs and 

once for mortality only. 

2. Body Weights 

Body weights were recorded before the exposure and 8t 7 and 

14 days port-erporurc. 

D. PATHOLDGY 

1. Necropey 

All animals that died, or were sacrificed at temainat ion 

were subjected to a necropry. Sacrifice was accomplished by intra- 

peritoneal injection of wdium penrobarbitol followed by exsanguina- 

tion from the abdominal aorta. The tracheas were ‘exposed and 

clamped so the lungs could be remvtd and obacrved in an inflated 

state. All major organs in the abdominal and choracic cavities were 

observed for macrorcopic abnormal iticr by trained prosectors. 

Carcasses were discarded. 

19 l-1456 
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VII. RESULTS 
A. NOMINAL EXPOSURE CONCENTRATIONS 

Results of the detenniytions of the nominal expoaure con- 
centrations are shown in the following table: 
-------------------------------------------------------------- 

Nominal 
Weight of Test Material (g) Total Volume Exposure 

Group Pre- Post- of Air Concentration 
Number Exposure Exposure Difference CL) (m&L) 

I 1088 127 961 26400 36 
II 323.8 26.1 297.7 23520 12.7 

III 223.7 107.6 116.1 23520 4.9 
-----------mm 1__-- m---w ---I-- 

B. ACTUAL EXPOSURE CONCENTRATIONS 

Results of the determinatioas of the actual exposure con- 
centrations are shown in the following table: 

-w----w---- 

Group Conceatratioa 
Number (l&L) 

I 
II 

III 

------------- 

Standard 
Deviation 

1.0 
3.1 
1.3 

--me -- e---e ----m-e 

Table 1 presents individual sauple data. 

C. AEXOSOL PARTICLE SIZE 
The following table presents the aerosol particle size data in 

terms of the Equivalent Arrodynuie Diameter &AD) and the Geometric 
Standard Deviation (GSD): 
B-w -- w---- -- ---m-m-- 

Group 
Number 

I 
II 

III 

(DC11 GSD 
10 2.10 
4.1 2.20 
6.2 2.07 

-----uI --e-----w-- --w- v---L------m------ 

191-1456 
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Figures 3, 4 and 5 present graphical representations of the aerosol 

particle size data. 

D. GENERAL OBSERVATIONS 
1. Appearance and Behav For 

Table 2 presents a sunmary of pharmacotoxic signs observed 

immediately after exposure for males and females, respectively. 

Table 3 presents a summary of pharmacotoxic signs observed during 

the 14-day poet-exposure period for mles and females, respectively. 

Individual animal data for both observation periods ekes can be 

found in Appendix A. 

Two animals (one smle and one female) from Group 11 uere 

found dead immediately after the exposure. Tvo additional females 

from Group 11 vere found dead on the day after the exposure. All 

animals from groups I and ZIL survived to study termination. 

The mat significant phanucotoxic signs noted, either iame- 

diately after exposure or during the ICrday port-&pasure period, 

were gasping and labored breathing noted in all groups, and cornea1 

opacities noted in Group I. 

2. Body Weights 

The individual and group man (+S.D. > body weights are pre- 

sented in Appendix 0. The following table rumurizes this data: 

Group Days Post-fbcposure 
Number sex Rt-!kpO8Ure 7 -ii- 

I H 215 209 262 
P 1% 158 188 

11 n 275 252 290 
F l&l 185 201 

111 n 292 301 339 
F 185 202 221 

w--m.------- -----~---------------~-“-------------- 

19 l-1456 
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Except for G~QUQ III fenkaleS, which gained body weight nor- 
sally throughout the study, mean body weights for both males and fe- 

males were lower at both poet-exposure intervals than eXpeCced based 

on historical data. 

E. PATIIOL~Y 

1. Necropsy and Hactoscopic Observations 

Hacroecopic observations at necropay are presented in 

AQQendiX c. 

No exposure related abnormalities were noted in any animals 

from Groups I and III, or those animals from Group fZ vhich survived - 

until termination at 14 days port-exposure. Animal8 from Group 11 

vhich died on Study exhibited various abnomalitics including white 

material in the trachea (probably test material or edem fluid), gas 

filled intestines, red rattled lungs and dark kidneyr. 

19 1-1456 
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IX. SIGNATURES 

Laboratory 
Supervisor: .-&c-a ~Au-u, 

Benjh A. clap Date 
Unit Supervisor 
'Iahelorioo Toxicology 

&viewed By: 

Hu&er, Inhalatioo Toxicology 

191-1456 



14 

Intematioml Research and Development Corporazion 

X. CONCLUSION 

The test material G0539.04 was acutely toxic to rats at a COU- 
ceatratioa of 4.9 mg/L (aerosol particle size of 4.4 microns). Tne 

LC5D was probably slightly greater than 4.9 u&L. 
To the best of the signers’ knovltdge, there were no sipaificant 

deviatioaa from the Good Laboratory Practice Regulations which 

affected the quality or integrity of the study. This study vas coa- 
ducctd in coaformmct with the Good Laborarory Practice Ugulatioas. 
This report accurately reflects the raw data obtained during the 
performance of the study. 

Charles E. Ulrich, B.S. 
2 -2a-?a 
Date 

Scieatific Director, lahalatiou 
Toxicology 

Study Director 

191-1456 
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FXXJKE 3. - Graphical Representation of Aerosol Particle Size for Group I 

PGRTICLE SIZE DISTRIBUTION FOR 60538.04 
STUDY NUMBER : 191-1436 
GROUP I, SWG’LE COLLECTED ON CJ-5-0’3 

----------------------------------I---------------------------- 

STQGE ECD WE I GHT CUMULQTXVE WEIGHT 
NUMBER (MICRONS) PERCENT PERCENT 
-__---------------------------------------------------------- 
0 9 49.7 so. 3 
1 5.0 30. 1 20.3 
2 4.7 9’ 10.7 
3 3.3 6: I’ 4.4 
4 2. 1 2.7 1.6 
5 1. or; 1.1 0= 
6 . 62 0.3 0:: 
7 .44 0.3 0.0 
FILTER (. 44 0.0 0.0 
------------------------------------------------------------- 

THE EQUXWLENT ~ERODVWWIC DfCWE’TER IS 10 MLCROf%S 
THE GEOMETRJC STWDW?D DfWILITICW IS 2.1 

EC0 - EFFECTIVE CUTOFF DIGbMETEA 
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FIGU= 4. - Graphical Representation of Aerosol Particle Size for Group 11 

PfiRTICLE SIZE DISTRIBUTION FOR 630533.04 
STUDY NUMSER : 191-1436 
GROUP II, SW’IPLE COLLECTED ON 6-23-89 

------------------------------------------------------------- 
STFIGE ECD WEIGHT CUMULF)TIVE WEIGHT 
NUMEER tMfCRONS> PERCENT PERCENT 
--------------------____________L_______--------------------- 
0 3 12.0 07.2 
1 5.0 LO. 6 66.6 
2 4.7 10.3 47.7 
3 e m 17.0 29. ‘3 
4 2; 16.4 13.5 
SF 

6” 
1. OS 0.6 4.0 

.62 3.2 I.6 
7 44 0.9 0.6 
FILTER r:44 0.6 0.0 
------------------------------------------------------------- . 

THE EQUIVALENT CIEAODYNWIIC DIWETER IS 4.4 MICRONS 
THE OEOMETRIC STGNDL)RD DWSQTSDN ;IS 2.2 

ECD - EFFECTIVE CUTOFF DXAmETER 
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PIGUBE 5. - Graphical Representation of ~~~rosol Particle Size for Croup III 

PCSRTICLE SIZE DISTRIBUTION FOR G0539.04 
GTUD’f NUMBER 8 191-1456 
GROUP Ifl, SW’IPLE COLLECTED ON 7-10-83 

--------L-------------------------------------~-------------- 

STFIGE ECD ME I GHT CUMULQTIVE WEIGHT 
NUMEER (MICRONS) PEACENT PERCENT 
--------------------__I_________________--------------------- 
0 9 10.3 09.7 
1 5.0 19.4 70.3 
2 4.7 19.4 cJO.6 
3 3. s 21.1 29.7 
4 = 1 

1:;75 
17.3 12.4 

5 6.0 4 .s 
6 .62 2- 9 1= 
? .44 i-3 0:“s 
FILTER (. 44 0.3 0.0 
-----------c----------------------------------~-------------- 

THE EQUIVGLENT QERODYtMMfC DSWffER IS 4.2 MICRONS 
THE GEOMETRIC STCWWRD DEUfC)TfON IS 2.07 

ECD - EFFECTIVE CUTOFF DXCMETER 

19 L-1456 
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TAaLE 1. 

Group 
Number 

Individual Sample Data 

Sample 
Actual Exposure 

Weight Collected Concentration 
Number on Filter brig) (lug/L) 

I 1 17.4 3.0 
2 47.4 5.4 
3 39.0 4.5 
4 39.7 4.6 

II 

XII 

1 26.6 3.4 
2 37.3 4.8 
3 34.3 4.4 

1 32.3 3.7 
2 6.4 0.7 - 
3 12.4 1.4 
4 20.1 2.3 . 

191-1456 
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Portion l atornal oar rtoatng 

0 
1 

x 

0 
0 

4 
4 



TABLE 3. Cont. Sugary of Cllnlcel Ftndlng6 
MALES 

tntarvel: I - 14 06~ 
.Ic__- 

Group I Port GfOUp 11 PO6t 
E*p00LJ#-0 

GrOU,, 111 PO6t 
ERfJO6Ur6 

(6) 
tXfJO6Ur6 

(4) (5) 
-- ----___- 

ORAL /NASAL 

Incroo6od 66llvotlon 
Ymterlil around noUth 
Y6terl6t wound no06 

LVLS .&+-- 

0 
5 
6 

Cornral 6Dnorrullty I 0 0 
@6tOri61 *round l yo 6 4 4 
tva6 p8lO 0 3 0 
Ey. LlO6.d 2 2 0 
Cornoal op6clty 2 0 0 

, . _ _ . - _- .- ._.. -.. _ - . .._~ _...____^_______ -“--- - --_____ --,...-I_ 
191 1456 f 1 l NUnbOr of 6ntuts OblorvOd l t rtart ot tntorv6\ 

N 

cn 



%~W~ary Of Ci +rrtcrl FtndinBs 
FEWI ES 

_--------~- 

Obaarvatton 

-__ ----- --- I”ter”a) I , _ ,* Day --___- I --- .----I-.--.- ..__ _ .- .~ __.._ __.___-_ 

Croup I Poet Group II Poet Group III Post 
Erposuro EMpO8Uf-0 

(6) 
Enposuro 

(4) (5) 
-- 

APPLANANCE AND CDttDl IlDtj 

No ul~lblo abnormttttoa for l nttro lntarvat 0 D D 
Portlan l mtornal l *r mtaslnp I 0 0 
Dlod prtor to ttrrt dot obr 0 2 0 

Aloyrc Ia S 2 5 
Sc abbe6 ac ea 0 0 1 
S0r. 0 0 
Urtne rta)nod l bdoun 2 6 

- .  ..--- ~. -- .------- -_^ --- --- -.----a-- --_- --~.-- -. .  -_- ._ __ ____ 

ISI I466 t ) t Num.mr of anlMIa oboorvod at rtmrt of tntorval N 
, dat uu. l dOtmttorl oboervatton -4 



- - -  -  _ -  ^ . - . -  .  - - - - - - - - -  I _ _ _ -  

In te r v a l 8  ! - 1 4  O 8 v  
--_ _ -_ -_ ._ -_ -.~ _ --_ l _ l _  

G ro u p  I P o s t - G ro u p  II P o s t 
E n p o s u re  

G ro u p  1 1 1  P o rt 
E B l p O W .l F S 3  

( 6 )  ~  
E l p O S U r 8 3  

(4 ) (5 ) 

I 2  5  

6  2  5  
5  2  6  

x  : 6  
3  

3  0  1  
I 0  0  
2  0  0  
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!ndtvIdu@I Cllnlcal F ind inqa 
YeI0 

--.-~ _~______.~___ -----_- 

Day of St* 
O;;t - Durstton F  requenc y 

Grou p  1  Day  of Expoeur~; - 

6 6 0 6 6  

6 8 8 5 7  

6 0 1 3 5 8  

58859 

5 8 8 6 0  

Yatertel 8 round eye, dry. red. both la - I.8 I 

Y8tarl8l wo u n d  8~8. r8d, both 18 18 1 

l8bored breathtna 18 - 18 I 
Matmftal 8 rOu n d  l y8. dry. r8d. both 10 - 18 I 

M8t8fl8l 8round 8~0. dry, rod. both la - 18 I 

L8bored br88thtn@ I8- Iat I 
mt8ft8l around 8~8, dry. r8d. both 18 - 18 I 

-- -- _-._- --_---. --__--- -- __ .-..----.--~.. -- -...-- --_ I ___ _ 

IS1 tl56 Onlet 8 hey ftrat obr8rv8d 
Dutrtlotr * bay t48t ob&Wv8d 
f F 8 q uO”C  ” L ?tu@I8t- Of  l 9 8 y@ OblOrv80  

8 = tWUB8dl8tOly fOl lOwlf~Q e~.posure 

0  
0  



Indtvldual Cllnlcal Flndln~r 
F eme l o  

---- 
Group, 
Rat 
Numb. r 

-----.-~ - .-.. ~-__ 

&oy  of Study_ --w- 
Onrot - Ouretlon Frequent y 

Grou p  I 0 8 8  of En~o8urer 

5 8 8 6  I Lebored 

5 9 8 6 2  Yaterlal 

58803 Labored 
Matar I*I 

58864 Leborod 

bra8thlng 

at-Ound l y., dry, cad. both 

braathlng 
BrOund mya.  dry. red. both 

broathlnp 
Material around aye. dry. raci. botn 

le - la 

la - la 

Ia - 1m 
1n - IP 

la - la 
Is - in I 

58666 t eOor86 bro8thtnQ 
YatartBt l rOund @y e ,  dry, red. both 

In - la I 
Ia - IO I 



. RBt 
Numbe r  

Da v  OP  stuf&- 
Onse t  - Duration F r e q u e n r y  

g r o u p  II &x-or EIPo$ur~: 

5 8 0 5  1  

6 9 0 5 2  

5 9 0 5 3  

5 9 0 5 4  

5 9 0 5 5  

Urtna ste inod a b d omm  la - la I 
L a b o r e d  bromth l ng la - la I 

Urlno eta t nmd a b d ome n  la - 1 ~  I 
L a b o r a d  breothtng la - IB I 

Urine rtalned a b d ome n  la - la t 
Goa p I n g  la - la I 

found d a 8 d  1 6  - la t 

Urtno 8tatn.d a b d ome n  Is - $ a  I 
Garpinfj IS - I8 I 

IS1 - 1 4 5 6  &wet = De y  Itret o b s e r v e d  
Duration =  Da y  la8t o b a o r v a d  
F  f l q u o n c  y  =  hmb o r  or dB y@  Ob8or v . d  

a  =  Immedlato l y  tollonlnp e x p o s ~ r o  



Irrdlvldurl Cl Inlcsl Findlrtgs 
F oma l o  

Cr0t.Ifl. 
--- ---_-. _- 

Rmt . 
Humb*r  

&y of stuc&- 
Onset 

---w-e 
- Durat (on 

Group f1 O a y  of E~pos~rm: 

5 9 0 5 6  

5 9 0 5  ?  

59056 

Pro*tratton 
GaspI n g  
t8bOr.d bra8thtng 

C*a p  I n@ 
Laborad breOthlng 

Casptn g  
Labored breathtne 

la - lp 
Ia - 1 8  

I 
I 

59059 

5 9 0 6 0  

found d a a d  

C**plne 
1obor.d br&8thlng 

-- - _-.--.-- -_.. - -_ ._- .^ ---- - - - - - -_-_ _.-_. .._-_-_ .__ __ ._- 

1 9 1  t456 On sm t - Day  first o b ~mcvo d  
Durotton =  Day  tort obrarvod 
Froquancy =  Wun b e r  of d@y n  obaefvad 

a  =  Iminedlrt~ly follorlny e r p oS”t* 



lndtvidual Cl Inlcal F lndfngs 
Ylrllt 

--- 
Group, 
R8t 
Numbo r  

f_. .-I_- ---__I-.._--_ 

Day  of Study 
Onset - Duration Frequency 

Grou p  1 1 1  O&v  Of (EmPOIUTf: 

Be0 8  I I8bor.d breathing 
Incroaead l attvatton 

Laborbd braathtng 

Labored broathtng 
tncraasod satlvmtton 

6 9 0 8 1  Ga8p l n g  
L a b ored breathing 
Incroasod sattvatton 

5 9 0 6 5  Labored brosth\ng 

_-.---- ..- - _ _  --^_ _-.-~-- --I__ 

IBI l456 Onso l  * Oa y  f test ob8orv*d 
Ouratton 5  0 8 ~  ta8t observed 
F  r b g u o n c  y =  Nmba r  ot days abratvad 

0  =  taunadlrte 

la - la 
Ia - ta 

te - tn 

la - la 
1s - Is 

Is - la 
\a Ia 
In la 

la la 



Indtvlduol Clinical F lnd lngs 
F ema l e  

isoup. 
- - ---- -- 

Rat 
Numbe r  

--- 

-by-of St* ---_ 
Oneot  - Durettotl F  r equctnc v 

- -- -~---. -_-- _  __. _  

Crou p  1 1 1  Dav  of E.a~orury: ’ 

5 8 0 6 6  Labored braathtng 
fncroorod smllvatton 

la 
la - 

bB06 7  G*8ptng 
L8bor.d bre8thtnp 

la 
la - 

5 9 0 6 6  Labored broothlng 
YetOrtal l rOunU nor., b r own 
lncroa8ed eallvatlon 
Yofor(al a round aye, brorn. left 

1 0  - 
Iit - 
ID - 
la - 

5 9 u e 9  la 
la - 

5 9 0 9 0  Ia - 
1 6  
la 

la 
la 

la 
la 

1s 
la 
la 
la 

Ia 
Ia 

la 
la 
la 

I 
1  



Individual ClInIcal Flndlngs 
Malo 

G;oup,‘--I----- _- __..- -I_ __I___ ---~-..- ---.-- -._-..--__ _____ ~.___. 

Ret 
t4Wlbber 

_______ -...---- 

Group.! Post Llposur*: 

Day of St&- 
Onset - Durotlon Frtcquency 

-~__ l__l 

5ls856 Ur lne staInad l bdonon I 
Alopacia* both l yaa II 
Alopact8. nom II 
Alopect~. mouth II 
Yatorlrl around mouth. brown I 
Yotorlol around nose, brown I 
Cornmml abnornallty I 
Yatortol l round eye. dry. brown. both 1 
fye closed. rt9ht I 
Cornoal opactty. rloht 2 

5865 t 

58959 

Ur in0 slatnod obdoun 
Alopacla. both 0y.s 
Alopoclo, now 
Alop~cto. mouth 
Yatortal around (Couth. brown 
Yatartel around nolo. brorn 
Motartal around 0~0, dry, brown. Outh 
fy. clo*od. c tgh* 
Carnm*l opactty. Ioft 

Porttan l ~tarnsl l ar rtsstna, rteht 
Ur tna stotnau l edown 
Atopacta. eoth *wee 
Alopac Ia. nose 
A1op.c 10. mouth 
Mator 1.1 around mouth. brown 
iratortal around nosa. brown 
Matorlal around @~a. dry. brown, eoth 

Urlno rtalnad eedomen 
Alopocta. now 
Atopecla. mouth 
Material acpund mouth. brown 
Yaterlai around nora. brown 
Yaterlal wound eye. dry, brown, ten 

- - - - . -  I _ - , - - -  _ - - - - - - -  I__- 

I 
II 
II 
II 

I 
I 
I 
I 
I 

12 
I 

II 
II 
II 

I 
I 
I 

I 
II 
II 

I 
I 
I 

-- _-^-. 

a 
14 
14 
14 
IO 
IO 

2 
10 

I 
2 

9 
f4 
I4 
I4 
b0 
IO 
10 

I 
2 

I4 
9 

I4 
14 
I4 
IO 
10 
IO 

9 
14 
14 
IO 
IO 
IO 

9 
4 
4 
4 

IO 
10 

2 
10 

I 
I 

9 
4 
4 
4 

IO 
IO 
IO 

I 
2 

3 
9 
4 
4 
4 

IO 
IO 
10 

9 
4 
4- 

10 
IO 
IO 

__^_ --.- --__-. -. .- ____. -_ -__- 

191-1456 Onset = Uav tlrsl observed 
ourat lorr =  Oay last observed 
Frequency = Number of days observed 



lndivtduml ClIntcal F lnd lnps 
Yale 

Group, 
R8t 
NUlllb6r 

_  

Grou p  t f’O,t fSDO8Ur~: 

- 

Day  Of Study 
Onre  t - Duratton F r a q umcy 

1__- 

5 8 0 6 0  Urtno rtatned a b d ome n  I- 9  
Alopocto. both l yor II - 1 4  
Alopocta, n ow II - 1 4  
Alopacla, mout h  II - I4 
Alopocla. r!@ht lateral a b d ome n  I3 - I4 
Alopocla, loft latorat a b d ome n  I3 - I4 
Yatorlol a round mouth. b r own 1  - IO 
Yotorlal wo u n d  n ow, b r own I - IO 
Motrrirt around l yo. b r own I - II 

Q  
4  
4  
4  
2  
2  

IO 
IO 
II 

- --_)-I_c__-.----- 



--.-~ 
Grou p  * 
Rat 
NUmb~t -  
- -- 

Groufr I Post Lrpoeura: 

------_- ---_- ~._ 

_ n aY-oCStudy  
Onset - Duration Frequency 

ml3 6  I Urine stetn&d a b d ome n  
Alopmclo, dorsal h e a d  
Alopecia, both l yor 
Alopocl~, l bdon lna l 
Alopacta, n om 
Alopocla, Muth  
Alopoc im. vontr@l thoror 
Mltoriat around routh. brorn 
@8tor!81 around n om. b r own 
UOtOrtOt around eye. brown, both 
Ey. ctosod. left 

5 4 3 0 6 2  

SLlttbJ 

5 8 6 6 4  

Urtno l tltnod a b d ome n  
Atopocte. both l y.8 
N&tOrtai 8rounct rrouth. b r own 
M8tOrtal l rourld noa*. b r own 
Yat*rlOl around eye), brown, both 

Ur tna *tatnod l b d o n o n  
Atopecla, both l y.0 
Alopecta, n o s e  
Alopacla, l b d om I o a  I 
Alopoctr. mout h  
Atopecla, ventral n eck 
t ab0r.d bf Oat h t n@ 
Motortml around mouth, b r own 
YOtOrt8t @ro u n d  noes. b r own 
Lacr Lut ton 
htOrl*l wo u n d  l wa. brown, both 
Cornea1 oprclty. left 
eytt CtOmd. rtght 

Ur!nO statned a b d ome n  
A+dp8cta, ventr8l n eck 
Alopoc ta. both ayas 
Alopecta, n o e e  
Alopacie, mout h  
Alap~t~, l no~enlt~l r oa10n 

-- - -- 

I - 
5  - 1: 

II - I4 
1 1  - 1 4  
1 1  - 1 4  
1 1  - 1 4  
1 4  - I4 

I - IO 
I - IO 
I- 8  
I- 2  

I- e  
II - I4 

I - 1 0  
1  - 1 0  
I- 9  

t - IO 
1 0  - I4 
1 1  - I4 
II 1 4  
II - I4 
tl - 1 4  

4  - 
I - 1: 
I - IO 
I- 5  
I - II 
I- 9  
7.- 5  

i - 
?  - 1: 

II - 1 4  
1 1  - 1 4  
1 1  - I4 
1 3  - I4 

6  
4  

IO 
IO 

9 

IO 
5 
4  
4  
4  
4  
I 

IO 
IO 

4 
II 

e  
4  

9  
e 
4  
4  

3  

1 9 1 - 1 4 5 6  Onset - Day  first observed 
Duration =  Dey  last observed 
Frequency =  Numbe r  of d 8 y 8  observed 



--- 
GXp  , 
Rat 
Numbe r  

------- 

Gciu I c p  Poet f rtaoaur I 

Indtvidual Cltnlcol Ftnd lnga 
Fernslo 

._-__ ------___ 

.&, of study 
Unset 

------_ 
- Ourst lGn trequency 

-------__---_ 

6 8 8 6 4  

5 8 8 6 5  

(Conttnuod) Yatortal wo u n d  mouth. b r own 
YatOrlrl around nora. brorn 
tact-t-1 ton 
Y8tertat 8round aye. b r own 

POrttOn l xtarnal oar 
Urlno l tetnad l b d o u n  

mlorlng, rtght 

Sara, rloht toroll~ 
Alopocla, n o a o  
rlopocla, l bdortnal 
h tOpWl0. Wut h  
*lop~clo. ventral n o c h  
Alopocl*, 00th foroltebbr 
AlOpOCt4, right tngulnal 
Alop*ct*. 
Alop*cte, 

IOtt tnputnat 
l nog*nlt*l region 

@4tortol a round mouth, b r own 
YItOrt4t l round nolo. b r omn 
Motortct around aye. brorn. both 
Eya  ctoaod. both 

t - IO 
1  - IO 
t- 1  
f - s 

1 4  - I4 
1  - 
T  - e ” 

1 0  - I4 
to - I4 
1 0  - I4 
1 0  1 4  
1 1  - I4 
1 3  I4 
1 3  - I4 
1 3  - I4 

I - IO 
1  - to 
I- B  
I- I 

1 0  
IO 

1  
9  

ia 
3  
5  
5  
5  
5  
4  

: 
2  

IO 
IO 

9 
I 

_ - . _ .  -___ 
. -  - . _ ,  - I  -__-___ 

-_ 

- I _  - - - - - . - -  

IYI 1 4 5 8  Onro  t A  thy ftrst obaorvod 
bratton =  Oa y  ls8t obaorvod 
fr4quoncy =  NurSOr of d8yl Obao r v o d  



_  ---~ 
Cl c.u$J, 
R*t 
NU&OBI-  

Group It Poit E.r~o~urq: 

tndlvfduel Cllnlcsl F lndfngs 
hImIs 

--- ------_ _ _ _ _  

-p&v&of Study_ -- 
Oneet - Ouretton Frequency 

- 

5905 I 

5 9 0 5  2  

Urine 8talnad abdomen 
Alopecia, no*0 
AlopOCia. mouth 
G*rplng 
Laborad broathlng 
Y*tOriOi around routh. brown 
Material wound nom.. brown 
fncraonod l alivotion 
MatOrt. l rOund l ye, dry, block, both 
ty*r p*le. leIt 
ty. CtO$Od. right 
E v e@  P8lO. both 

Ur InO etalned l bdoun 
Alopcrc1o. *nt*rior Uors#l region 
AlopoCl*, nor* 
Alop*cla, l outn 
Alopocla, went f* I noch 
*lopocl~, l bdoa I na I 
labored broothiny 
MatOrlBl around mouth. bromn 
@OtOr iml  around nola. brown 
Incrool8d l atlvotton 
@alert81 l rOund 0~0. drv, bloch. both 

5005 J  Ur I no a t 0 lneu l bdamon 
Alopwt.. naao 
Alopeclo. moutn 
Alopecle, l ntorlur dors*l roglon 
Cmborod breathing 
&atarlal 8rouno mouth, brown 
Yetertal around nose, brow 
htort8l ground eye, broun, both 
Eiai tielo. )‘oft 
Eye cfobrcl, rt@ht 
Eye* P6la. both 

-- -- - .-_.__ 

1 9 1 - 1 4 5 6  Onset ; Oipy first observed 
Duretlon =  Day  Ioet obrerved 
Frequency =  Number of d 8 y s  obssrv8r.l 

II - 
11 - 

I - 
I - 
I - 
I - 
I - 
I - 
I - 
I - 
3 - 

: - 
II - 
II 
l2 
I3 - 

I - 
I - 
I - 
I - 
I 

I - 
II - 
II - 
I4 - 

I - 
I - 
I - 
I - 
I - 

: - 

IO 
l4 
14 

Ii 
1 1  
II 

I 
IO 
II 

2 
5 

IO 
4 
4 
I 

6  
II 
II 

I 
IO 

0  
2 
3 

12 
I4 
I4 
t4 
I4 
I4 

7 
IO 
ICI 

I 
I 

I2 
%  
4 

3 
2 
7 

IO 
IO 

I 
7  

IO IO 
14 4 
14 4 
I4 I 
6 8  

IO IO 
IO IO 
6 6 
2 2 
2 2 

II 9 

-_- .__ 



Indlvldu*l ClIntcal Ftndtnps 
Ma l e  

~. . ----.-..- .- .-_-_-_ 

oar-r?! S!s!LlY- 
Ons o  t - Duratton 

- ~ ^ ” 
F  c e q u e n c  y 

-__I ._-_I_ ------F--e.- - .__ _  _ _ _  

5 9 ~ 5 5  Urlna rtatnod l b c t omsn 
Alopocla, n o s e  
AtOpOCtD. mout h  
L l b o r eU broathtng 
Nateft8t l f o u nU mouth, b r own 
Mat*rtat ground noso, brorn 
Matorlal around aye. dry. black. both 
Eyes  Palo, both 

I - IO 
II - I4 
II - I4 

I- 7  
I - IO 
I - IO 
I - 
1  - 8 ” 

IO 
4  
4  
7  

1 0  
IO 

e 6  

---- -~-- -_. -- -- _..._ 

tY1 1 4 5 6  o~rs*t - OS* t trst 0 bSarv . d  
Duratton * Oa r  tsrt obsorvou 
F  r oquanr y =  NuUbo r  of 04yr obr4rved 

P 
P 



Indtvlduel ClIntcal Ftnd lngs 
F ome l e  

-- 
Group, 
Rat 
Numbe r  Dav  of Study 

Onset - Ouretion Frequency 

Grou o  II Po8t Eapo*ure: 

5 9 0 5 6  

5 9 0 5 7  

5BOSB 

Ot*d prtOr t0 ftfmt dtit obaervatton 

Dtod prtOr t0 tlrmt dot obaorvat lon 

Urtne l t8ln.d a b donro 
Alopoclo, both eyes 
Alopocla, n ow 
AlopOCt*, routh 
Lobored brmath lng 
MotOrtal eround mouth, brorn 
MOtoflai l round noal. b r omn 
Mathrlol a round oyo, met, black. 
Ly*r pale. both 

both 

Eyes  polo. rtght 

5W 6U  Ur In0 0 t e I nod l b d o a e n  
Atop*tte, dorael h e e d  
~topocto, both * * em 
Alop.cte, l trrlor dorae rooton 
~lapoclo. nor0 
AlOpMt*, Muth  
tabored broethlng 
U*torlof l round mouth. brorn 
MOtmrl0 1  l rouc*d nom., brorn 
MBtOrtOf l rOund  0~0, dry. black. both 
tyor p8lr. both 

I 

I 

I 
9  

I1 
II 

I 
I 
I 

: 
I3 

I 
e  
9  

II 
II 
II 

I 
I 
I 
I 
I 

I 

1  

1 2  
I4 
I4 
1 4  

7  
6  
5  

IO 
II 
I4 

It 
1 4  
I4 
I4 
I4 
t4 

e  
6  

0  
1 3  

I 

I 

1 2  
6  
4  
4  
7  
5  
5  

IO 
9  
2  

_ 
--- 

. 

1 9 1 - 1 4 5 6  Onret =  O8 y  first observed 
Ourat Ion =  0 8 ~  last observed 
Frequency =  Nuab e r  of d a y 6  observed 



. 

Incilvldual Cllnlcai Flndlnge 
Yale 

Ret 
Number 

09 of Study_ 
OGet - Durattck F  requerlc y 

GfOU p III Port Erooeure: 

5808 I 

69082 

No vl8lble l bnormalttlee 
Urtne l tained abdomen 
Alopecta. ventral nack 
Yatertat around mouth, brown 
Material around nome. brown 

No vlelbte l bnorrellttee 
Ur tne l tatned abdomen 
labored Oreathlng 
Yatertel around oouth, broan 
mtertal erouod noee. brorn 
Meter tet l roucwt eye. blech. both 

59Otl4 

woe5 

No vtetble l bnorullttee 
Ur lne 4telned abdomen 
Mater tat l roucld wuth. bro~cl 
Meter tat afound nole. brorn 
Mater tel l rourrd eye. black. both 

No vtstble eboormalttteo 
Urtne l teloed l bdoaon 
Labored breathtnq 
Yetertel around mouth, brorn 
Uaterlat eround noe4. brown 
@eta* ImI l round eye. brown, rlyht 

No vtrtbte abnorulltlee 
Ur tne 8talned audoun 
LabocOd breathing 
Yatert8l wound mouth, brorn 
Yatertel around n&se. broun 
Ueterlel *round eye. brown. both 

8 
I 
4 
I 
1 

7 
I 
I 
I 
I 
I 

4 
I 
t 
1 
I 

5 
t 
4 
I 
I 
2 

7 
I 
1 
I 
I 
I 

14 7 
i 3 3 
7 7 
7 7 

14 8 
4 3 
2 2 
6 6 
8 6 
3 3 

14 II 
3 3 
3 
3 5 
2 2 

14 10 
2 2 

4 
s 

: 
3 

2 I 

14 II 
5 5 
z 2 

3 :: 
e 6 

- . _ .--- _I.. ---z- -.__ - _- --..-.. ---- ^  --.- ““1 ---I ---- ___ -- ._..._ - - .____.^. - -.-__ 

1st 1456 Orlsa t =  Day f irbt Obbsfved 
Duration = Day lest ob8erved 
Frequency = Number of cley8 observad 



lnclivldual Cl tnlcal F lnd lngs 
FOmPlO 

Group. -- 
Ret 
Numbe r  J.&y of Stlrd~ 

-I_ - Onset - Duration 
- Frequency 

- 
Grou p  1 1 1  Pa&t Enporucq: ----- ------- 

6 9 0 6 6  No  vlsibla 4bnornulttl44 
Urine rtain4d 4bdorren 
Alopacta, vontrol n eck 
Labored broathtng 
Matorlal a round mouth, b r own 
MmtOria l  around nolo. b r own 
uBtOr(al rround l y4, broun. both 

5 8 0 6  I 

5wJ8 6  

5 9 0 6 8  

Ur tne l tatnad a b d ome n  
Alopocta. 
Alopoc la. 

bo lh l y.s. l llghl 
l ntorlor dor84l roglon 

Lbborrd broathlng 
YatOrtai around south. b r own 
Y4torf4t 8found n o am, b r own 
MAtar* around 4~4. black, rlBht 
Eye a  pole. rtBht 
Eye  cloood. 14ft 

lb I nO 8tDtn4d 4 b dOUn 
*lopoc(a. 
Afoprcta, 

both 4 ~ 4 8  

Alopacle, 
4ntmrtor doraal roBloo 
vmntr4l n4ck 

L4bored br44thtne 
Y4tarlo) around mouth, b r own 
Matortal a round 0084. b r own 
bt4tartal l round 4~4. blrck. both 

Urtne l t4tn4d a b d ome n  
A)opoct4. both 4 y a 4  
tabar4d braothing 
YatOrtD1 around mouth. b r own 
YOtOr~8 l  mo u n d  nor4, b r own 
Mater-l?1 4round 4 ~ 4 ~  bl4ck. both 
Eybs  p4fo. both 

0  - 1 4  
I- 6 
5 -  8  
I- 5 
I- 3  
I- 3  
I- 3  

I 
6  - I: 
8  - 1 0  
1  7  
I- 6  
I- 6  
f - 5  
I- I 
I- I 

I- 8  
4  - 1 4  
7- B 

II - I4 
I- 7  
I- 7  
I- 7  
I- 5  

I - IO 
4  - $ 4  
I- 7  
I- 4  
I - 4  
f- 5  
I- 6  

e  
II 

3  
4  
4  
7  
7  
5  

IO 
II 

6  
4  
4  
5  
6  

-__-__ - - 

91-1456 Onset =  Day  fltst observed 
Duration =  Oa y  Iast observed 
Frequency =  Numbe r  of days observed 

P 
-b 



Indtvldual ClinIcat Ftndtnga 
Fomala 

ErO,,p...~’ -_-.-_---__-_..--_---- 

Rat 
NUtiW C 
-- 

c_re*.lll- Poet eRoosur(: 

-- -------- - _- _.~ -~- -_--. 

Day of Stud% ----- 
Onset - Duration F reqUOlJCy 

--A--_ 

58090 Urine stotnod abdomen 
Alotmcla, both l yas 
Atopoclo, nose 
AiopOCta, mouth 
Scabbed or.., tatI 
Labored broethtng 
MotOrtet wound routh, brown 
Uatortal wound no**, brown 
MltWtet wound aye. blach, both 
Ey.0 pot.. both 
Yatorfat on 4urfaco of l yo, dry. rtght 

i9l t45ti 

- .--_-- ------_-- ._--- __ -- -_I_ 

Onsot = Day f trst oaeor~~d 
~urotton * 04V i*st 0bSarv.d 
rraquoncy 8 Nurbor of days obsorvod 

I 
4 
5 
5 

II 
I 
I 
I 
I 
I 

fl 

7 7 
14 I1 
t2 0 
II B 
14 4 
10 10 

4 4 
4 4 
5 5 
B B 

13 3  

-b 
u-l 
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APPEHDLX B 
Individual Body Jeights 

19 l-1456 
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Individual Body Weights (grams) 

Animal 
Number Sex Pre-exposure 

Post -exposure Dav 
7 14 

Group I: 

58856 
58857 
58858 
58859 
58860 

Mean 215 209 
S.D. 13.1 20.4 

58861 
58862 
58863 
58864 
5886s 

Mean 154 158 18& 
S.D. 5.9 8.6 13.4 

Group 11: 
59051 
59052 
59053 
59054 
59055 

Mean 275 252 
S.D. 6.1 16.7 

59056 
59057 
59058 
59059 
59060 

Mean 186 185 201 
S.D. cr.0 0.7 4.2 

209 235 279 
233 214 279 
224 216 270 
208 200 247 
201 180 235 

151 146 
156 161 
163 168 
150 162 
150 153 

262 
20.0 

179 
189 
209 
190 
174 

270 
274 
283 
269 
280 

192 
183 
182 
137 
184 

240 
236 
269 

264 

184 

185 

274 
287 
291 

308 

290 
14.0 

204 

198 

S.D. - Standard davaatroa 

191-1456 
; 



48 

Individual Body Weights (grams> 

Animal 
Number Sex Pre -exposure 

bsf-exposure Day 
7 14 

- 

Group III: 

59081 ?I 291 303 345 
59082 M  290 297 330 
59083 M  294 302 349 
59084 d 292 305 334 
59085 H 294 296 337 

Mean 292 301 339 
S.D. 1.8 3.9 7.8 

59086 F 384 197 216 
59087 F 183 205 221 
59088 F 190 202 219 
59089 F 184 185 208 _ 
59090 F 18* 220 241 

Mean 185 202 221 
S.D. 2.8 12.7 12.1 

S.D. - Standard deviation 

191-1456 



49 

APPENDIX c 

Individual Poac-tbttto Obrervationr 

19 1-1456 



Indlvldual Post-Mortem Obrorvat lone 

Rat 
Nunb a r  

Grou p  

sax Fate Day  stte Obaervat lon 
. -_ ...l_-_l_----l_~ _ ~  

Poet Er&korI.q: 

5 6 8 5 6  
5 9 9 5 1  
5 9 0 5 9  
5 9 0 5 9  
5 6 0 6 0  

6 6 9 6  I 
5 6 6 8 2  
5 9 6 6 3  
5 6 6 6 4  
5 6 6 6 3  

Grou q  -- - !! w?t- Isea : 

5 9 0 5  I Y  s (14) 
5 9 0 5  2  Y  (14) 
5 9 0 5  3  Y  3  (14) 
5 9 0 5 4  a  0  (ml 

5 8 0 5 5  M  s (14) 

6 9 0 5 6  f 0  t 1) 

5 9 0 5  7  F  0  (1) 

5 9 0 5 6  F  5  
5 9 0 5B F  0  f::’ 

c n  
0 

mtdno y  
ffachae 
Into*tlnor 
1  IYIT 

Intort tn*a 
If achea 
1  u n g s  
II Idney 
C1V.r 
Intostlnea 
I rmchmm 

lr a c hmm 
llJflp* 

Inteatlne4 
5 9 0 6 0  F  S  (14) 

._ -- ..“._- _-__- --___--_____ -__ 

I91 1 4 5 6  0  2  F o u n d  d e a d  
5  =  Schedu l e d  eacrtflce 

8  - Qlod durtng e r p o s u r o  

NvA =  NO  vtatbla abnormatttfea 



Indlvldual Port-Uortsm Obrervattonr 

LI_-- -.----- 
DOBD~O Lov e  I 
AD1  
Humbo r  $ 0 9  

--- 

Fat. Oo y  S!to Obrervatlon 

-------.- 

Grou p  1 1 1  Post Ellporur~: 

5 9 0 0  1  
5 0 0 6  2  
5 9 0 8 3  
5 8 0 e 4  
5 9 0 0 5  

Y  S ((4) WA  
Y 
Y f 

((4) NVA 
(14) NVA 

Y S WA 
Y S I::; NVA 

69 0 6 6  f 
: 

(84) WA  
59 0 0  1  F  (84) WA  
59 0 0 8  f 

f 
f 1 4 1  WA  

58 0 8 9  F  t I40 - NVA 
59 0 9 0  f f t 14) NV& 

.- __ - .-.__- -- __-_-- . ..I ------ -.__ - -i.-- -__..--.-- .- ._-- --.- ___- ~__. .._. c n  
I91 145u s  i Srrrodul*d l Dcrtf It. 

WA  =  NO  vtelbfr &bnorulltl.. 

. 
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APPKNDLX D 

Protocol 

19 l-1456 
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PROTOCOL EIEVISION OR C*LARIFICAI?ON 

(TSIN# CO539.06) 
Protocol Sheet 30. ! Strtdy No. 191-1454 (MD+ 3~0876) 

TITLE : OECD AC'JTE IXBAUTION T3XSC IT? IVAUJAIXON IN RATS 

ITE24 JUSTIFICATION 

1 Iasurnce of ptotocol. 

LTn4 PWTCXOL ,REVISION OR CLARfFSG%3XON 

1 Conduct study in accordance virh attached protocol. 

5/02/09 
Date 

IR90-49~5 
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I. STUDY TITLE 

OBCD Acute Inhalarion foxlclcy F,vollrrtion 13 Rats 

ii. PURPOSE OF TEE ST'JDY 

The purpose of thfs study is to evaluate Ctw acuc:e coxzcicy of an 
experimental compound whta adminrsttrrd via fht inhaiaclon fou:t 
according to the Guidtifner of the 3tgaaiuciaa for Ecsa0a: 
Coordfaatfoa and ~vcioQmeClC issued Just, 148i. 

ii1. STUDY NU?mR 

191-1456 

IV. TESTING FACILLT‘? 

Int~rnatioaal Research aad Deveioomant Carpa.rrrioo 
~ttawtn, Wch l gm 69071 

v. SPOKSOR 

The Procter 6; Gambia co. 
11511 Reed Ebrtoun Ughwp 
Clncfnn&ci, OR 15261 

VI. SPONSOR'S REPRESWWTIVE 

Dr. Greg Allgood 

VII. IRX PstsO!wEL RES POM ZlC,IrZfS 

S cudy Mrtcror: 

Ym8ger of inhlrrrtoo toricology: 
.?¶8aag8r of Teat P&Cetlai Coarroi: 
AUoClata Director of Rtrutch, 

Scirntfftc Director of Gtnerai 
. r0tic010gy D1visf00: 

Director of Qrulity .Usuranc8: 

V-III. SCHEDULE 

Proposed Surtlo~ ate of Study: 

Proposed Cooplttlon hrtt of Study: 

3topottd brt of Pixl R&port: 

Chorlts "r. Ulricn, 3-S. 
Scltnrif Sc Director, 

Zahrl8tion Toxicology 
Jam G. Drmor!d, Ph.D. 
Yark 3. Gtiggs, B.S. 

%lcol.m Blair, Ph.D. 
Mrarry J. Uirm, B.S. 

.%y 3, 1989 

!4ay 17, 1989 

July 30, 1989 



IX. TES? !4AT,RLAL DATA 

Page 2  of 0  

A. 

9. 

C. 

D. 

E. 

F. 

c. 

R. 

I. 

J. 

1. 

L. Amount Req tgl red : AC lurt two (2) lrflogrrms or two (2) li:crs 
till be required for rolfdr or Uqtidr, rerpecrive:y. For 
llrr- t approxlmtrly one hundred (LOO) litars vi11 be 
rrquired. 

For self-coouincrd reroroi products, the d~ilct rumocr oi 
c%n8 requlrrd viii d e p e n d  0 0  th8 pro,ducz’s spray ta:e. 
However sixty (60) minutes of spray provided by tvd.ve 
( it) t0 CuclUtf-fOut ( 3) cans v%lI wwiLy be adequate for 
Ph8re f. 

x. EST Ml.WLs 

A. Spwla : 

8. Ptr8fn : 

C. Sourer : 

Rat 

Clurlu Rloet CD - Sprague lkwlrry derived 

Tbo Cbarlor Mver lkredfn$ tiboracorirs, Inc. 
9801 Shaver Ud 
Partqe, CtlchLgan ~ 9 0 8 1  

D. Age 8s Surt of Studr: AC lurr six (6) vreks 



. 
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Page 3 of 8 

X. TEST A.S?!‘ALS (continued) 

. 

E. Bodv Ueighz: Individual anilroL body weight for tach sex ui1? 
be vithfn tht ranger Lndicoccd bchv. Al1 tadxvidual ani- 
arls 02 a  particular sex vichin a given group will be 
within - 20: of chr mean  weight for that sex and a2.l group 
means  f;r a parscular sex viii bt tichi:! 2 20:. 

xtlu: 200 - 300 gram8 
Ftmcler : 150 * 225 grams 

F. ircchod oi fdtnciflcacioa: Individual ur rag 

c. Humber on Study : Bttuetn ctn (IO) and on+ hundred (LOO) 

9. Bousinq: Iodividutlly uged throughout the rtudy. Average 
colaay raom temptrarurr and husidicy VfLl be bttuetn niat- 
teen CL91 and cwncy-five (25) dtgre,tr ctntigradt and _ 
thirty (30) co revtncy (70) ptrctot relative hwidftp. 

I. QuarrncirJt: AC lust aeven (7) &ps 

3. Ruson for Salaction: The rat Ir a unfverstily wed made1 for 
dtmcmtrrtting tcutt coriclty. 

xx. S?TDY DURArZOR 

The tlae required co cmduc: t%r study uil?. vary Froa approti- 
mtttlp CVO (2) ueek!l, when oaly Ptmst f ts, rgquirea, up :4 
approximately sfr (6) uttka vhtn Zhast tf, 1s abs required. 

Iht c ompound vi11 be l dPrtnircestd via the tnM.acioa route ucl- 
lf zfng uhalr body exposure mtrbads . I~halat;lclrr ts considtrad a 
partatirl route for human t~posure. 

This study vi11 be dtotdtd into tvo (2) pharrs. During cha firsc 
phase a ringlt group of five (5) mit and f fvr (5) Ltratle ram 
will bt upottd far faur (I) hours co an accu&S concentration 
rlighily Grttttr chm five (5) aglt at cht ~izirpwn obcaiuablt con- 
ctntr8t$on. If no tnimis die doting a faurctsn (lb) by abrrr- 
vation period ( sexes combiatd) , rhtu cht study ~I.11 be ttrs&ruteu 
tnd reported. H~~tvtr, ff any m&ads dir, chtn a compltce four 
(4) hour LC$g study ~I11 be couducttd. Ani=-Lt txhibiting signs 
of teotrt~blt toricity tt fourctta (14) dtyr, such as rtcovtring 
loat body weight, till bt mlntatntd for an txpndtd poac-txposurt 
abttrvtcoo period. 
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?age L, of a 

XfXi. ZT?ERI?!ENtAL DESIGN (contf~utd) 

If a solveut tr rrqtirad to gencrace the macarial, then a soivent 
control group tili be added :a tttc atstgn. 

The rats used for this teudy vii1 be sclecc,ad from a 
colony mfataioad for acute and subacute vork. The ani- 
mals tilt appur healthy and free of any sigus of disease 
prier co selection for this study. Uhtn tvo (2) or aore 
groups are to be exposed on the same day, the aafluls ~$11 
be raodoPrized into elm variour groups utilizing Standard 
RmdoPrizstion Procedure C. 

Man only 411e ( 1) group is to be exposed on a given day, 
form1 randamizatfon will not be rq.sLrcrd. Each aaial 
vi11 be given a permaeur aai~l uuaber aad an a;Lr cog 
vich that ouabar till be placed on Cbe ani~~pl. 

B. 0asrl Tabotatorp Dirt olu 

1. met: Certified Pelleted Rodeat Chew9 t5002, ~Isron 
Purlns Coqmny, sd lfbltura e~terpt during actual -- 

l xpo8ures . 

2. fdwxtffication: Each Lot utiLized will be identified 
and recorded . 

3. CoatamiMnt L8vtlr: Sef:hsr the Sponsor nor the S:ud:: 
Director 1s avare oi aat: potencia: coutauiuauts 
lltilp to be prraent in rhe certified dirt vhicn 
would fntatierr ulch the tesul~s of this study. 
Thotef ore, no amipser ocher chaa those routizxly 
prrforartd by rhe teed supplier viLi be conducted. 

C. Drtnkiog titer 

Tap uitor VlU be supplied ad llbltum except durrzg act~l -- 
exposures. 

Tbr drlnltlng v8cet used for test animais vii1 be soaitorcd 
for #peciffed coatmiraants SC pesiodlc tatrrvals according 
to IRE Standard Operating Procrdures. Neither the 
Sponsor nor tlm Study Mrectpr is w8re cbf my potential 
cooraalnrats Lfbl9 to ba prasmt in the drinking water 
Wch would interfere wfth the results of this study. 
Thetafore, no rariipser other tbu thoot mntioned in this 
protocol v&l1 be conducted. 
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XTI’ a. EXPSRIHE.Y?AL DES?CN (conrimed) 

0. Exposure *thods 

EXpOSUrtS Wiil be conducctd tn fifty-four (ZL+) li:cr al; 
glass or one-nundrad-slxcy (i60) iietr stainless s;tti and 
glass uposurr crumbets. The b-hour txgosutc wili oc 
attsurrd from the end oi t.3e ‘99 elm. Tht chaabcrs W1i.l 
be oparrcrd uader dynrti: condi:ioas, when the COO- 

tiauoua2y monitored chamber air is rupplird by rlthcr rhe 
WAC system Which iS separate from ehc general Laboratory 
systems or by fo-house comTresstd air. The arr is 
filtered and temperacure and hwldit-y coatrolled. ~vrragt 
chtpsbrr temperature and hmidity uili be fmoitorrd con- 
rfnwu~lp tad vfll be tithia ~vtrrty (20) to cuenry-four 
(26) degrees ceatfgrade and thirty (30) to seventy (70) 
prrctnt RH lf potsibfr, coatiderfng tht roquisitt exposure 
coadi tfout . The oxygen cen~tnt will bt maiocafned as 
niatteto (13) p8rctnt or grttttr. Cbtmber venrllarion - 
raft bit11 ba alt lute tvalvt (L2) aitchtages per hour aad 
till be mealcored eontinously. All animals vi11 bc caged 
FadivlduelLly during Ehe rxporurt . 

E. Exposure AtZIotphett Ctnera~ioa )?ccbods 

For rolldt, where t dust l rposute is ‘rap&aired, the CODI- 
pound till be utiilrtd as rtctfvtd and only oboiow large 
agglmerrrts till be broken up. At chr Sponsor’s request, 
the uperiarrrtal compound can be ground and sieved co ;ro- 
duce tu aerotol of fretter “respirabil&ty.” :, 

For Squids, txgosurts ~11; be LO a Liquid drop?tr aerosol 
of the co~lpaund wittt a vapor trposurt is specificaLLy 
requetttd. 

Deeafla of ganarttiou system mchodoLogias cannor be 
drfioed uncfl the pbtslctl and chetict& charrcttrfstics or‘ 
the upaiaarxral co6poutd art knovu. therefor8, this uili 
be recorded In the Study ?Zotes afttr prtlimivrp adchoas 
l valustians trt coaducced. 

F. !4athods for QtrtrPiutfoo of Expo*ure Coacsa~rocfoos 

rctutl utd wdacrZ cbrsbar conctufractoas wil;l be dear- 
alnad for tfl expaturts. lot dwcs, tctutl musured 
chamber co~enrrtttoat ufll be decertined by srrndtrd gra- 
vattr1c oltkloda. For :lqufd droplrr rrrcpsols of 
mettrfals ufth lw volarfL:ity, the rtrndttd gravtmetric 
aethod cm also be umd for dtttmuiaiag acfutl chamber 
cowtafrt clout. Routrar , for materials tich a signif icant 

1 G&Ad and sieve test zatazei as zeedtd t3 ac?l&ive gtrzicles oi’ 
graatcr “ra~L%bilfZJ” ; e.g. 8;pnxistely td2 ) ticrons fn SiZt ) 
itat- tan (1131 pas sf sbzzle 33 sxnsbr titer sb2rLng for . 
ana’,afca.l t~Yrti.un. 
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x:1: 1 E?EPERI!tEY?AL ilESIu?i (conrisued) 

vapor prrssurr and for al? apar exposures, a specific 
artalyticrl l valuafim viLl be requirea. Addiciona? COSKS 
viii be incurrao for rhere ;~xwlyti:aI dercrmizaz:ons. A:; 
results VzLl be evaluaCad iu ta+ma of Kne ocrual measured 
COnC~uctati0as. AK icpSC fnraa (3) deeeru=cioas oi;: be 
made during eac.L exposure. 

c. %trhods for Decrrmiaatlon of herosol Particle Size 

For dust and liquid dropltc ettosol t~posutes, particle 
site derermlnetlous yili be conducttd once (LX) during 
etch exposure utilizing an Anderrrn Cascade Impactor. 
Aerosol site will be uprtsstd in Ettat of EqUiVaienC 

Attodynatic D%mecer. 

0. ObserotrFons for Phorsrcotoxl.: Signs 

aL1 aiaals vi11 be obtemed for phatm~cotoxic signs 
during the txporurt. Dwtog the f OUTfee ( li(> day post- 
txporurr obrtrvttfoa period, the animrrlr ufll be obstrved 
cvice ( 2X) dally for mx~~li!zy aad omzt ( 1X) dally for 
phAruhtcocodc slgxla. During exposure the tint of dearh 
will bt recorded co tht nearut tuP1S (L/2) hour, whiic 
durlag the obrtrvacfon period duth till be coustderad to 
have occurred un the day ttm an&m&l Is found dead. 

Body ual#hts will be recorded ;us: prflst to exposure cn 
dtyr reveu (7) sod foutzten ! iA> post-sxposurt. A3nai.s 
vi11 also be wellned uheo found dtad. Uhec an exrcndca 
port-exposure oettrvttioa ptrfod is required, body veigncr 
viii conorinue L,O be recor3ed ac ueek1.p intarvals. 

J. Necropq 

All l nlmels vhltn a%(, durrag the txpoturt, during rne 
obrervatioa perlxl or are rrcrfffcad at 6bt terzzatxan si 
rbe rtudy , VA:: undergo a compltte oec~opay. Jocrif ice 
ulll k by inrraperlconui sodium pracabarMcal and 
u88uguh8tfou a the abdomlnrl aorta. The cncbu vill 
be upoud urd cltmped such that the lugs can be removed 
and urmirud in an tiLlted sate. All mnfor organ 
ry8ror in the thoracic and l bdomfmi cavities viii. be 
observed for grorr l buorrLities and thin rhe carcass vi11 
be dlrutded. ~b tissurr will be prtrerved. 



XIV. STAtfST?ChL .4NALYSff 

Uhen Ph8se II of the txptrimtne fs ,conducttd tht caactnrtttioa 
SOrt8lLC? &ta till bt SCdCIZltit8LLY arJlyZad for Cht LCjO and LZS 
confideact litics by oat of thr foliouiq aachods: 

A sispliffed mecfiod of evrlutclon dose-afftcr txptri,sancs 
J.T. Ucchfitld, Jr. oad P. Uflcoxon 
J. Pharmscol. and Expt . Twerp. 
Vol. 96, 19k9 

Tht decermlaatioa of the dosage-mortality curve ftom small numbtts 
BUSS 
Quart. J. Pharm. Phararrcol. 
Vol. 11, i938 

The report vi11 couuia a detailed description of the arperinaotoi 
design aad Pwthods. Indioldusl and man body uefght data along 
vlth standard dwiatious on survloixq animals till be provided. 
Narrative or ubulat rtylr data on pbanarcotcmic signs and 
macroscopic abaormlirlu obsarvad at neropry will be provided. 
Exposure concexar~tiow vi11 be reporwd as a mun and staudard 
deviation ublle prrtfclr size data will be rtpcxred as a log slrt- 
probability plot. ten (LO) cop&es of the rrporr till be provfdtd. 

Norat safety preuuttow will bt tapiaptd ic tht handling of C:.?t 
t tst coaupowld f 

XVII. DATA RETMI’ION 

All d8ra gWWr8t8d by the conduct of this rtu$y will DI tctaititd 
for at lu8t cm (LO) ymfs ticat completion of cht srudy am 
rtorad La the 
lmceri81 till 
of the study. 

rti ACCtiVU. Aa ipproprirt8 Swnpl* of the test 
be retained for tea ( LO) yurr ‘follotiag compiction 

Zhe study till be subjrettd LO quillty 8ssut8tl~‘e iaapectioa in 
8ccord8nc8 wlbh IRSIC Scmdard Operatiztg Proctdutts , and the f intl 
report ViU k rwimmd by rbe iRK Qutlicy A8sutoocr Dtparcmtac. 
Stud9 qWlit9 8SSUr8UCO &BSQ*CriOa records will be lpJde 8V8ilrbh 

to the Spousor durfnt Jpowor vksfcs to IRDC. 
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the study will be conduczed tn accordace with the Good *abora:ory 
Practice rt$ulatAoos. 

xx. ALfER!!fTON CF Dfffrn 

Alterations of this ptococol sry be lsodr as the stuay progresses. 
No changes In the protocol till be made virhour the spccifrc writ- 
ten requ8sc or coasertt of the Spon8ot. In ehr cvtn(: chat the 
Sponsor rutho?izes a grotocal change vcrb+lly , such change vill be 
honored by IRDC. However, it then becomes t;hc responsibility ol 
the Sponsor to follov such verbal cbaaga tiEh a vritren verx.fica- 
don. 

XXI. DECLARATION OF I,E?C?T 

lhtr study Ls Fnterrded to support (Sponsor should iniCia1 vherr 
tpproprtote 1: 

A. Registration or ootfflution of 8 
product or cheaiul by the U.S. 
Enviroaorrnrr~ Protrctioo Agency 

B. Applfc~tloo for research and/or mrk8cSrq 
pennits for a product regulated by the 
U.S. Food aad Dnq Adpfnlstrrcioo 132x/ 4d~~pcL 4s 

C. Neither of the &bow 

Approved bp Sponsor 

THE PROCTER 6 GMBLE CO. 

Issued by 

IYTZRYATtONAL RE!S&tRCB MD DECTLOPS.3-K 
CORPORATION 

Date: 

. 



COMPANY 

April 26. 1989 

Hr. Charles Ulrich 
International Research and 

Development Corporation 
SUO North t!ain St. 
Ilatravan, t!ichigan 49071 

Dear Hr. Ulrich: 

This is co authorize you to carry out the folloving study according to the 
attached protocol, 
Laboratory 

and in agreement vith the stipulations of our current 
Services Agreement. 

Notice: 1) This study is expected to be submitted to the following regulatory 
agency : FDA. The stipulations of the protocol are to be 
implemented in complete conformance vith the FDA Good Laboratory 
Practice Regulations. 

2) Documentation of the derivation. characteriza:iTn. and stabili r- 
resting of the test substance ml? be the responsibilit;; of ‘IKE 
Sponsor. 

2) The test substance IS to be used 
purposes only. 

for research and developmenr 

Test: OECD Acute Xnhrlation Toxicity Evaluation in Rats 
Protocol No: Special protocol dated &r/25/89 

Test Substance No: CO549.0~ 
Physical Form: 

Doe. Req. No.: BY0874 
Povder 

Yatters involving the rcimtific aspects of the vork can be handled directly 
vith the Sponsor’s Divisional Toxicologist: 

Dr. C. S. Allgood Telephone (513) 530~A098 
me Procter & Gamble Company 
11511 Reed Rartman Elghvay - Room B32D39 
Cfncinnati, Ohio 15241 
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Hr. Charles Ulrich 
International Research and 

Development Corporation 
April 26, l989 
Page 2 

Complete Sections III and VIII, page 1, of the protocol. Return one copy to 
me. along vith a letter stating that you agree to do the UC?rk specified in the 
attached, approved protocol. Please telephaae verbal results to Dr. rillgood 
by May 18, 1989. Three copies of the draft report art needed as soon as 
possible, and are to be sent to me. Also, complete the attached animal 
accounting form and return it as instructed. 

~11 unused samples are to be returned to the folloving address (the cost of 
shipment should be included in the study cost): 

Hr. James V. flatthevs 
The Procter 6 Gamble Company 
llS11 Reed Earman Highvay - Room EBZD31 
Cincinnati, Ohio GZbl 

The invoice for this study should be sent to: 

Dr. Jochen H. Quack 
Boechst AC 
!+arkrtlng ?WATA 
6230 Frekfur* am Hain 60 
Federal Republic of Germany 

Sincerei:;. 

m PROc?TR & CAMLE CO!!!P.ANT 
Researcn & Development Department 

G. A. Nixon 
Professional Standards Department 

nh 
cc: Study File 

G. S. tilgood 
J. I!. Quack 
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